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Fig. 17 
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System measurements 



Venue Design 



Model Design 



Model refminement, 
Simulation and Online 
Analysis 



Offline Analysis and 
Report Generation 



SI 



S2 



S3 



84 



S5 



Fig. 22 
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Drawing Units/ Scale 



Please select the drawing units (and scale if 
necessary ) of the imported CAD file 
r- Drawing units — 



p metres 

e centrmetres 

• millimetres 

e feet 

e inches 



p Drawing scale — 

• 1:1 

p 1:10 

p 1:500 

p 1:1000 

o Other 1:irn 



r Model dimensions based on the settings: - 
Width gS.OOITODi Height |34.002075 | 



OK 



Cancel 



57 




Fig. 25 



Fig. 26 
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EditENTI 



Entrance Paramters [Ftouting | 
Description 



1ENT1 



Entity Supply IDefault Supply Type 



p Flow Graph ' 

• Manually define graph 
O Graph from filename 1C:\ 



O UnkfromExIt 
r-UnkloExIt — 



Set IniHat flow period of ^ 



r- Link to Timer 



VlBwEdit Graph | 



33 



1 OK i I Cancel | | Apply | | Help | 



59 



Fig. 27 



Graph Edit Window 



p status 1 


100 


▲ 


Current 1184623751 


fiO 




Mouse 10 1 


fiO 




Total 11 1 


40 


Target 






1 . 1 1 1 1 1 ■ 1 1 1 1 i 1 1 1 1 1 1 

0 10 20 30 40 50 60 70 80 90 








.1 1 1.^ 
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OK 



Cancel 
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Create Histogram Pulse 



> Standard Pulse 



start 



Seconds 



Duration 1 1 | Seconds 
People 1 1 



Per second 



□ Pulse Train 
- Pulse Train — 



On Duration 1 1 | Seconds 
Off Duration 1 1 



OK 



Seconds 



Cancel 



61 



Fig. 28b 




Fig. 29 
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Fig. 35 
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Initialise 



I 



j=i 



S5 



S6 



Generate new entities 


S7 




r 


Update numer of entities il 


S8 


y 


r 




Shuffle order of entities 


S8 


\ 


r 




Impose synchronisation 
(optional) 


S9 




r: 




i = 


= 1 


S10 


^ 


f 




Recall Vq, 


S11 




f 




Draw value of 5v^ . 


S12 




f 




Calculate 


(Eq9) 


S13 








Look-up e^. 


S14 



Fig. 36 
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Recall . 


S15 








Find ef & i 


^(Eqs 14.15) 


S16 




f 




Calculate {xj^i,yj^t). 


S17 








Determine o^a, (Eqs 46, 47) 


S18 



I 



Look-up IDs of neighbours In 
test area and count them 



Look-up obstacles 



Determine a{ (Eq48) 



Determine (Eq49) 

i 



Determine al (Eq50) 



S19 



S20 



S21 



S22 



S23 



Fig. 36 
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Loop over 
neighbours k 






Determine 


S«.(Eq51) 


CO>l 


} 


r 






Detemiine 


a, (Eq52) 


o25 


} 








Determine 


(Eq54) 


S26 




r 






Determine , 










^ 


r 






Determine M^^<Eqs 55, 56) 


S28 




r 






Det^mine & 


e* (Eqs 57, 58) 


S29 




r 






Determlneu^^^)'*'"^ (Eqs 69 - 61) 


S30 








y 


r 






Determine pUp^^Pa (Eqs 62-66) 


S31 



3 



Recall Sf . 



Draw value of 8S/. 




S32 



S33 



Fig. 36 
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Calculates/ (Eg 9) j 



S34 



< ^an pfBfenred step be taken^ — ^ ^^^'^^ 





^ No 


S35 


Recall AjJ". 


1 OOD 




r 




Recall I'j . 


S37 








Determine SJ^ (Eq 43) 


1 S38 




r 




Determine costp (gq 44J 


1 S39 




r 




Determine Mf*^ (Eq 45) 1 


S40 




r 




Detemilne;?;-;;^ (Eq67) | 


S41 


1 


r 




j Determine pf^^ & 


iV;J(Eqs 68,69) | 


S42 








Determine ] 


(Eq70) 1 


S43 



Second stage 
of micro-navigation 



Fig. 36 
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Adjust (Eq 71) 


S44 




r 


Determine 


36;., (Eq72) 


S45 




r 


Determine Se^ (Eq 73) 


S46 


} 


r 




CalculateAe^''* (Eq 74) 


S47 


} 


r 




Determine i?,^ (Eq 75) 


S48 




r 




Determine i 


(Eqs76) 


S49 




f 




Determine £^ (Eq77) 


S50 


} 


f 




Determine M;^&tti^(Eqs 78. 79) 


S51 


\ 


r 




Determine u 


(Eq80) 


S52 


y 






Detenmlne^^ (Eq81) | 


S53 



6 



Fig. 36 
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1 



Check threshold (Eq 82) 

I 



S64 



Determine 8^^ 


(Eq83) 


S65 




f 






Determine g^j, 


(Eq 84) 


S56 




f 






Determine Q,j, 


(Eq85) 


S57 





Pick preferred side 











Set "current angle" 0 =ef . 1 


) ^ 






r 




Set "current step length? = 0 1 


) 










Determine AJ^, . 




r 




Detenrjine d^"™ (Eq 30) | 




r 




Detenmlne D°5f (Eq 38) | 



S58 



S59 



S60 



S61 



S62 



S63 




Fig. 36 
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1 



Determine D^^, (Eq 39) 



Determine AJ);', (Eq40) 



Check for intersection 



< 



I 



Intersection? 



S64 

S65 

S66 
Yes 





^ No 


> ^ 




Current position 












y 


f 



7+1 J «^ 



No 



S68 

Yes 
S69 



•0 



(S81) 



Fig. 36 
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Invoke game theory module 



< 



Ignore neighbour? 



S70 
Yes 





r 


Yield to neighbour 




r 


Find compromise 



S72 



S73 



Fig. 36 
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9 



Yes 



No 



£ - e + St 



S74 



S75 



< ^ Is g=ef^+Aey-* ? 



Yes 



No 



0=0+Sd 



S76 



S77 



Non-preferred side searched 



I 



No 



Search non-preferred side 



0 



S79 




h+p:>'y*i) = (*y.;'y) 



S80 
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Take step 



Detemiine and store aJj 



Determine and store &j . 


} 


f 


i = i 


+ 1 




r 


Remove exiting entities 




r 


ii = ii - 1 




r 


< i = Ol 






^ Yes 


J=j+1 


1 


j = Gj 





S81 
S82 
S83 
S84 
S85 

S88 

No 



S87 

S88 
No 



■0 



(S7) 



Yes 



Output 



S89 



890 



-0 



(S11) 



Fig. 36 
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Load Model 



Generate zones 



Generate timers 


y 


r 


Generate profiles 


^ 


f 


Populate Zones 






(Optional) Calculate 
lowest-order optimal paths 


^ 




Calculate number 
of time steps jj 



S5.1 



S5.2 



S5.3 



S5.4 



S5.5 



S5.6 



S5.7 



Fig. 37 
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(S35) 





Set £ =0 




f 


) ^ 




Setk= 1 




f 


1 ^ 




Determine (Eq 27) 




f 




Determine Ar,tj(Eq28) 1 




f 



S35.1 

S35.2 

S35.3 

S35.4 
Yes 



• . yes 

Is Ar*, positive? ^ ► (S36) 

I r S35.5 



I 



No 



S35.5 
Yes 



<k =s Number of neighbours \ — ^^^Q^ 
__X S35.6 





, No 


k = k+ 1 



S35.7 



Fig. 38 
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Set Ob = 1 


835.8 








1 ^ 


f 






Set 10= 1 


835.9 








1 


r 






Determine Arj^j(Eq 36) 


835.10 




f 


Yes 




<^ Is Ar*; 


positive? ^ 




835.11 



^ (836) 



No 



<k' = Number of 
of ob stacl< 

ZZJ 



segments 
obstacle ob? 



835.12 ' 



No 



k" = k' + 1 



835.13 



Fig. 38 
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i 



Number of obstacles 





^ No 


ob = ob+ 1 



^ S35.14 



S35.15 



< 



5 

i 



1 


, No 


e = e + S£. 



S35.16 ^— ^ 



S35.17 



5 

0 



Preferred step accepted 



S35.18 



(S81) 

Fig. 38 



